The pre-operative optimisation of comorbidities is increasingly recognised as an important element of the pre-operative pathway. These efforts have primarily focused on physical comorbidities such as anaemia and the optimisation of exercise and nutrition. However, there is a growing recognition of the importance of psychological morbidity. Increasingly, evidence suggests that psychological factors have an impact on surgical outcomes in both the short and long term. Pre-operative anxiety, depression and low self-efficacy are consistently associated with worse physiological surgical outcomes and postoperative quality of life. This has led to the emergence of psychological prehabilitation and the trimodal approach to prehabilitation, incorporating psychological intervention as well as exercise and nutritional optimisation. However, there is currently insufficient evidence to be sure that pre-operative psychological interventions are of benefit, or which interventions are most effective, because their impact has been mixed. There is an urgent need for high quality, contemporaneous prospective trials with baseline psychological evaluation, well-described interventions and agreement on the most appropriate psychological, quality of life and physiological outcomes measures.
Introduction
The ageing population and the consequent increase in frail, elective surgical patients with multiple comorbidities present a challenge to the peri-operative team. The risks and benefits of surgery can be difficult to evaluate, and the involvement of the patient in treatment decisions using shared decision-making is important [1] .The evaluation and pre-operative optimisation of comorbidities is increasingly recognised as an important element of the pre-operative pathway [2, 3] . Classically, these efforts have focused on physical comorbidities such as diabetes and anaemia, and optimisation of diet and physical activity/ exercise. There is, however, a growing recognition of the importance of psychological morbidity. Increasingly, evidence suggests that psychological factors have an impact on both physiological and psychological surgical outcomes in both the short and long term. This has led to the emergence of psychological prehabilitation and the trimodal approach to prehabilitation incorporating psychological intervention, predominantly addressing anxiety and depression and enhancing coping skills, as well as exercise and nutritional optimisation. We will review this evidence and identify important areas for future research.
Psychological factors and surgical outcomes
Psychological factors affect physiological and psychological outcomes postoperatively [4, 5] in a range of surgical contexts including cardiac surgery [6] , general surgery [7] and thoracic surgery [8] . A variety of psychological features has been evaluated, including mood-related factors, personality traits, attitudinal factors and coping strategies (Table 1 ) [9] .
Two recent systematic reviews have evaluated the effect of psychological factors on short-term physiological surgical outcomes [4, 9] . Mavros et al. summarised the association between psychological factors and physiological outcomes affecting the site of surgery, namely wound healing and postoperative complications in the first month after surgery. They identified 16 studies including 1473 patients [4] . They found significant heterogeneity in both the psychological factors and the outcomes evaluated.
Despite this, almost all studies identified a psychological variable with a statistically significant association with one of the measured outcomes. Some psychological features had a protective effect, whereas others were associated with a negative outcome. The positive and negative psychological factors are summarised in 
Psychological factors and postoperative pain
The relationship between psychological factors and postoperative pain, both acute and chronic, has been extensively investigated [10, 11] . In a qualitative systematic review including 48 trials and 23,037 patients, Ip et al.
identified pre-operative factors that predicted acute postoperative pain. Anxiety was one of the four factors found to be reliably associated with postoperative pain, the others being age, type of surgery and pre-operative pain.
The relationship between depression and acute postoperative pain has been less consistent [12] . Chronic postsurgical pain occurs in between 10% to 70% of patients having major surgery, and is associated with long-term reduction in quality of life and significant economic implications [11] . Pre-surgical psychological risk factors for chronic postsurgical pain development have consistently been identified. Systematic reviews provide a high level of evidence for the predictive value of pre-surgical depression, psychological vulnerability and chronic stress on the risk of chronic pain after surgery [13] . Pre-operative anxiety and pain catastrophising have also been shown to double the risk of chronic postsurgical pain after surgery [14] .
Relatively few studies have evaluated the protective effect of psychological factors on the development of chronic postsurgical pain. Dispositional optimism has been shown to be protective in women undergoing breast cancer surgery [15] and in patients undergoing coronary artery bypass surgery, after controlling for clinical and behavioural covariates [16] . Such studies suggest that having an were acquired before cancer surgery, and patients were followed up at regular intervals up to 2 years after diagnosis. Higher pre-surgical depression and lower selfefficacy to manage illness were significantly associated with poorer trajectories of recovery, even after adjusting for disease and treatment characteristics and the presence of a stoma. This reiterates the findings regarding the importance of self-efficacy for pain as described above, and supports the hypothesis that providing psychological prehabilitation that fosters coping skills might enhance recovery [19] .
Psychological interventions to improve surgical outcomes
The evidence discussed thus far suggests that studies from all surgical specialities. Small beneficial effects on all outcomes were reported, with no evidence of harm.
However, the quality of evidence was low, with a high risk of bias in the majority of studies [20] . included a psychological component [26] . Both reviews note that the included studies tend to be small, at risk of bias and use a variety of outcome measures, making synthesis of the evidence difficult. There was also significant heterogeneity in the timing of data collection for outcomes, ranging from a week before surgery to 3 months after surgery.
The emphasis in the aforementioned reviews has been on unimodal models of prehabilitation; however, it has been acknowledged that prehabilitation programmes should enhance both functional and mental capacity, mirroring existing efforts in rehabilitation by including exercise, nutritional and psychological support [27] . A pilot observational study compared a historical control with a 4-week trimodal prehabilitation programme in 87 colorectal cancer patients [28] . and Depression Scale); however, the study was not powered to detect such differences [29] .
Clearly there is a need for more and larger trials evaluating the efficacy of psychological prehabilitation, either alone or as part of a multi-modal intervention, to investigate any impact on psychological morbidity.
There is also reason to believe that unimodal exercise prehabilitation may have a positive impact on quality of life. It is well established that exercise alone has beneficial impact on quality of life in cancer patients during and after treatment [30] [31] [32] . There is also a suggestion that supervised exercise may have a greater effect than unsupervised [33] . However, data are limited in the prehabilitation setting, as quality of life is measured infrequently in prehabilitation exercise trials.
For example, a review of exercise prehabilitation in elderly patients undergoing colorectal cancer surgery [34] identified six studies, but only one measured quality of life [35] . In this small pilot randomised controlled trial of 42 patients, subjects randomly allocated to the intervention group performed supervised exercise training twice a week, and were prescribed a home- Burke et al. [38] found that exercise before surgery in adults with advanced rectal cancer gave patients a direction and purpose and fostered a sense of control, factors that were 
Prehabilitation and behaviour change
Many existing pre-operative exercise studies involve supervised exercise sessions. Adherence to such interventions is often not reported; but where it is it tends to be good, with some studies reporting compliance of over 90% [35, 40] . However, it is acknowledged that if prehabilitation programmes are to be implemented in a [44] , which provide a set of evidencebased generic principles for planning, delivering and evaluating behaviour change interventions.
Conclusions and future directions for research
Patients not only need to prepare physiologically for the demands of surgery but they also need to be mentally fit; it is increasingly acknowledged that prehabilitation should include psychological components [45] . Pre-operative anxiety, depression and low self-efficacy are consistently associated with worse physiological surgical outcomes and quality of life. However, there is currently insufficient evidence to be sure that pre-operative psychological interventions are of benefit, or which interventions are most effective. This probably reflects the considerable heterogeneity in the literature in terms of the characteristics of the patients who are included, the choice of intervention and the choice and timing of outcome measures.
Furthermore, studies to date have not evaluated psychological morbidity at baseline, and thus null findings could relate to ceiling effects. It may be that a stratified approach is required, targeting patients with abnormal mood and low self-efficacy for prehabilitation. This would require routine psychological evaluation pre-operatively, which is not currently widespread practice. Additionally, in prehabilitation studies where multiple interventions are employed simultaneously, it is difficult to know which is the effective element of the package of care.
